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This unit is divided into two parts. The first part covers some trouble-
shooting tips on different models of Caterpillar engines and equipment.
The second part is a brief review of alternator operation.

I -- CATERPILLAR DIESEL ENGINE MAINTENANCE SUMMARY

SECTION A -- TROUBLESHOOTING THE ENGINE ON 988,
824, and 834 CAT LOADERS AND DOZERS

EXCESSIVE BLACK EXHAUST SMOKE AND LACK OF POWER -- If the
air cleaner plunger rises to red when revving up the engine, - change the
air cleaner elements. Restriction should not exceed 18" of water with a
gauge or manometer.

Re-check the back pressure with the air pressure gauge or manometer
after the filter elements have been changed. Restriction should be from
3'"" to 6" on a new or washed filter element.

LOW FUEL OIL PRESSURE -- If pressure is low when the engine is
running at full speed, check the primary fuel filter. If dirty, clean it
and replace the element.

Replace the secondary fuel filter elements and clean out the housing.

Check the fuel pump by-pass for:
a. Particles of dirt between the check valve
and seat.
Bad seat on the check valve.
c. Spring for proper tension.
d¢. Clogged fuel line.

LOOSE OR FAULTY LINKAGE -- Depress throttle fully to bottom.
Remove the governor control rod pin and check to see if the governor lever
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AM 1-30
goes to the full fuel position. if not, adjust the control rod.

NOTE: To make this check, the rack limiter plunger will have to be
removed. The rack limiter will not allow the engine speed to exceed
approximately 1150 rpm.

LOW OIL PRESSURE -~ If oil pressure is below 8 to 10 pounds, the
rack limiter will not allow the engine speed to exceed 850 rpm.

Determine the cause of the low oil pressure. See manual for given engine.

FAULTY RACK LIMITER -- Check for plugged air tube between the
intake manifold and rack limiter diaphragm

Check rack limiter diaphragm for leak by using a 24" long tube with
proper fittings. Connect the rack limiter and blow into the tube by mouth;
if there is an indication of leakage, replace the diaphragm.

NO RESPONSE TO GOVERNOR -- ENGINE RUNS AT ONLY ONE SPEED
AND MISSES -- Determine which cylinder is missing, by loosening the
fuel injector tube nuts (one at a time). A firing injector will produce a
definite miss when you loosen the injector tube.

When there is no change in the running of the engine with the injector
tube loose, the injector is malfunctioning. Usually this is caused by a
scored and frozen injection pump, freezing of the fuel rack or the fact
that the injector is "hung' at the uppermost travel of the plunger stroke.
With this condition, there will be no.fuel being injected by this injector.
This situation often is caused by contaminated fuel.

Replace faulty injector:

a. It will be necessary to use force to remove the
injector body from the plunger. Use extreme
caution so as not to damage the fuel pump housing.
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b. After removal, check the lifter yoke for excessive
wear by installing new pump plunger and checking up
and down play. If any play is present, replace the yoke
and adjust to proper setting (refer to the service manual).

c. Install new fuel injection pump; make sure plunger is
properly timed to rack when installing.

ENGINE SPEEDS UP BUT MISSES -- Follow these steps:
1. Check for loose injection tube nut or broken injection
tube.

2. Loosen injection tube nuts (one at a time) to determine
missing cylinder.

3. Remove injection pump that is not firing. Check the
lifter yoke adjustment and re-adjust if necessary.

4. Install new injection pump (make sure plunger is
properly timed to fuel rack).

- 5. If engine still misses, remove hood, steam clean top
aw of engine, remove valve and cam shaft housing cover
- and replace fuel injector valve assembly.

6. At this time, before replacing valve and cam shaft

=4 i BN B ER By e e

ow housing cover, it is advisable to check the valve
clearance and compression release clearance and clean

- if necessary.

- 7. Start and bleed fuel systems.

CHECKING TURBOCHARGER -- Much has been said about the turbo-
charger in past units. For one that is not operating properly, follow
these steps:

——

-~

o 1. Accelerate engine and listen for noise (whine) of
turbo as engine is slowing down. If this (whine) is
not present, it is an indication that the turbo is faulty
(inoperative) on 824 models - 4 cylinder engines.

2. Check turbo by-pass valve, making sure that it is not
stuck in the open position.

3. Remove air ducts and check turbocharger rotor shaft
bearings for excessive wear and play in rotor itself.
If excessive, replace the turbocharger.
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SECTION B -- TROUBLESHOOTING THE CATERPILLAR D8 ENGINE

The following represents a check list to use when locating difficulties that
occur in Caterpillar D8 crawler tractors.

ENGINE SMOKES BLACK AND SHOWS LACK OF POWER

1. Check air induction tubing for restriction.
2. Check air cleaner.

3. Check turbocharger -- see manual.

4. Check valves.

Cause of excessive black smoke is too much fuel and
lack of air.

ENGINE SMOKES WHITE

1. Check rack.

Check nozzle.
Check valve.

. Check lifter setting.

W

Bad combustion such as bad valves, rings or worn
liners can also cause this condition.

TURBOCHARGER __
1. Remove intake pipes and check end play with dial
indicator -- see manual for correct tolerance.

2. If there is any sign of oil in compressor or turbine
' housing the turbo should be disassembled and checked.

LOW OIL PRESSURE

A 1. Check for faulty gauge.

2. Remove oil filters, cut them open and inspect
for metal or aluminum particles. Any particles
found in the filter have to pass through the oil
pump.
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Check oil level.
Check oil pump.

LOW FUEL PRESSURE

1. Check fuel filters.

2. Check fuel gauge.

3. Remove and clean by-pass valve. Also inspect for
wear. Replace if valve shows any sign of wear.

4. Loosen fuel line from tank to fuel pump and see if
there is any restriction of fuel flow.

5. Remove, disassemble and check fuel transfer pump.

LOW POWER

1. Check all items listed under the headings:
- ENGINE SMOKES BLACK AND SHOWS LACK OF POWER
- ENGINE SMOKES WHITE
- LOW FUEL PRESSURE

2. Remove and test all injector pumps and nozzles.

3. Check lifter setting.

4. Check fuel rack with a 3H1690. See rack index

chart for correct setting. However, do not tamper
with rack if this gauge is not available. The Cat

fuel pump rack is adjusted in 1000th of an inch and
therefore shouid not be moved unless the proper tools
are available.

ENGINE HAS UNUSUAL VIBRATIONS AT CERTAIN RPM's

1.

Check vibration damper. This damper should be
warm after operating a short time. A cold damper
means it is ineffective.

Check for a broken crankshaft.

Check for loose or worn "U'" joint on master clutch
output shaft or front '"U" joint if unit is equipped
with front control.
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SECTION C -- TROUBLESHOOTING THE CATERPILLAR
STARTING ENGINE

Much has been said in past units about the Caterpillar starting engine,
This section reviews some of the pertinent data about this engine, and
outlines the troubleshooting procedure for different systems.

GENERAL DESCRIPTION -- Caterpillar uses two basic starting engines
for all applications. The smallest one is a 2-3/8" bore by a 2-3/8" stroke.
This engine is used in all applications up to the 5.4 diesel engine. The
larger engine is a 3-5/8" bore x 4" stroke. This engine is used in all
applications where the diesel engine has a 5. 4" bore and larger. Both
engines are of independent lubricated, four cycle gasoline engine design.
We will first review the smaller 2-3/8'" bore and 2-3/8'" stroke engine.
This engine has a brake horsepower of 12 to 15 at 4,500 rpm. The high
idle is 5, 050 rpm at governed speed. The low idle is at 2, 250 rpm.

This starting engine is made up of two piston assemblies driven by a
crankshaft. The crankshaft is supported by two main bearings -- one on
each end. The connecting rods have bearing inserts, and oil pressure

is supplied to them through the main bearing. The crankshaft also drives
a gear, which in turn drives the camshaft which operates the push rods,
rocker arms and valves. Each piston assembly is equipped with two
rings, one compression top and bottom oil ring. Piston pin is of the
floating type and therefore is not a press fit in the pistons. They are
connected to the crankshaft with a lower bearing shell, which is held by
two holts and two nuts on each connecting rod. The torque on these nuts
is quite critical; when installing new or used bolts and nuts on connecting
rods you should consult your service manual for the proper torque.

FUEL SYSTEM -- This engine uses a one gallon fuel tank. No fuel pump
is used. It is a gravity flow to the carburetor. There is a shutoff valve
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in the fuel line which should he shut off at all times except while the
starting engine is running. The only fuel filters used on this engine are
the ones used in the tank where there is a small screen, and a filter in
the sediment bowl. The carburetor uses a dry type air element for
filtration of intake air. It is a down-draft type with two adjustments.
The small adjustment is used for idiing and the large metering valve is
used for all adjustments other than idling.

ELECTRICAL SYSTEM -~ Electrical system on this engine consists of

a 12 volt storage battery, a magneto, wiring and two spark plugs.

The magneto is driven directly by the camshaft and consists of a trans-
former, contact breaker, loader, condensor and distributor. Waen this
unit is correctly timed to the engine it will deliver the right amount of
spark at the correct time for firing. To time this magneto to the engine,
you rotate the starting engine until No. 1 piston is at top dead center

and then you align the X on the tang of the magneto with the X in the
groove on the camshaft of the starting engine. Bolt the magneto securely
to the block; after this there is no way to adjust the timing on this unit.
The electric starter used on this engine is basically the same as all 12
volt Delco starters used in automotive applications.

LUBRICATION SYSTEM -- This engine has its own oil pump, using an
independent lube system. Oil pressure at high idle should be not less

than 40 psi. The pump is a gear type, driven directly by the crankshaft.

It also is equipped with a pressure regulating valve which consists of a
spring loaded ball held in place by a core plug and cotter key. The

newer versions of this engine are equipped with a full flow oil filter. This
oil filter has a by-pass valve located in the filter base. The oil capacity
on this engine is 4 1/2 quarts. The oil pump supplies pressure oil to all
moving parts of the engine and also to the transmission and clutch arrange-
ment of this starting unit.

STARTING ENGINE CLUTCH AND TRANSMISSION ARRANGEMENT -- The
clutch is an automotive type with pressure plate and two discs. It also is

BN w
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equipped with a brake for stopping the starter pinion. Both controles are
equipped by a single lever. The adjustment on this lever is critical
(see operator's manual for correct adjustment). The clutch drives a
starter pinion through an idler gear. The pinion is equippaed with an
automatic kick-out device and a one-way clutch to prevent overspeading
of the starting engine. There is no adjustment on the automatic kickout
device. It is operated by centrifugal force. When the single lever on
this unit is properly adjusted, the bendix or starter pinion should stay

fully engaged until the diesel engine is running, then automatically return

to neutral.

TROUBLESHOCTING THE STARTING ENGINE ELECTRICAL SECTION --

Engine will not turn over:

1. Check battery and all battery connections. Check all
wires leading to starter switch. Check starter to see
if it will turn.

2. Engine will turn over but will not fire. Remove and

' service spark plugs. Replace if necessary. Check
timing on engine. There is no way for this engine to
get out of time unless there has been a malfunction in
the gear train or magneto. Check magneto for proper
spark. To do this, you can leave No. 1 cylinder spirk
plug wire hooked to the spark plug. Remove spark plug
from cylinder head and ground somewhere on the engine.
Crank engine. You should see a small spark between the
eiectrodes on the gpark plug. If you have no spark to the
plug, then trace back to the wiring. If wiring proves to be
ok, then remove cap from magneto. Check points, con-
denser and coil. To properly check the magneto, it is
easier to remove from engine. Disassemble and make

ngcgssary repairs. The proper point gap on a magneto is
. 015",

TROUBLESHOOTING THE STARTING ENGINE CLUTCH AND TRANSMISSION

ARRANGEMENT -- If the starting engine will run but will not turn the
diesel engine, proceed as follows:

First check to see that diesel engine is not locked up. To do this, either

turn diesel engine with fan or through the flywheel. If engine will then turn
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, it is not locked up, and the trouble lies in the starting engine transmission
and clutch arrangement. Check all linkages leading from pinion control
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lever on starting engine housing. After this has been checked and has
been cleared, then check for proper clutch and brake adjustments. To
do this, remove side panel on clutch housing. See service manual for
proper clearances on clutch pressure plate fingers.

SECTION D -- REMOVING THE STARTING ENGINE FROM A
CATERPILLAR 824 TRACTOR

This section outlines the correct procedure for removing the starting
engine from a CAT 824 tractor. For other CAT equipment, check the
maintenance manual for differences in procedure.

REMOVAL --

1. Disconnect the ground cable at the battery.

2. Drain the diesel engine cooling system.

3. Remove the hood.

4. Close the starting engine fuel shut-off valve.

5. Drain the starting engine crankcase and remove
the oil filter.

6. Disconnect the crankcase drain hose.

7. Discconnect the bracket which secures fuel block,
and position the assembly where 1t will not interfere
with the removal.

8. Disconnect the terminal board (located inside the
junction box from the tractor frame).

9. Attach the lifting bracket, specially made for this
operation, to the starting engine.

10. Attach a hoist to lifting bracket that will support
the engine weight, see Figure 1. (Approximate
engine weight is 250 pounds).

11. Remove the engine mounting bolts and bolts that secure
the transmission oil cooler to the starting engine.
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Fig. 1 Removing starting engine

12. Move the starting engine forward until pinion housing
clears the diesel engine flywheel housing.

13. Before re-installing the starting engine, be sure to
replace all damaged gaskets and seals.

SECTION E -- TROUBLESHOOTING THE CATERPILLAR
NO. 12 MOTOR GRADER

INITIAL INSPECTION TIPS -- Toeliminate unnecessary disassembly of ;
this piece of equipment, especially when the complaint is unsatisfactory
operation of the motor grader controls, it is a must for the mechanic to
inspect the linkage for bent members or for any obstruction that could
interfere with movement of the linkage. The vulnerability of the linkage

to falling rocks, and other foreign material, plus many connecting joints
where wear can occur, makes it more probable that the source of trouble is
external.
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Operate the implements and try to analyze the malfunction. Peossible
trouble sources can generally be eliminated by what you see and feel.
The following chart (Table I) offers some guidance in troubleshooting the
motor grader hydraulic controls.
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II -- REVIEWING FACTS ABOUT ALTERNATORS

SECTION A -- OPERATION OF THE ALTERNATOR

LOCATION -- The alternator is located on the upper left side of the

engine. It is belt-driven from the engine fan pulley and supplies the
electrical power.

The alternator is a self-rectifying brushless unit with a built in regulator.
The only terminals on the alternator are the output terminal (1) and a

ground terminal (2). The output terminal sometimes is referred to as the
battery terminal, see Figure 2,

1-Output terminal. 2-Ground terminal.

Fig. 2 Alternator

OPERATION -- When the rotor starts to turn, AC voltages are built up
in the stator windings. The energy needed for the initial build up of
voltage is provided by the permanently magnetized rotor core. This

special core is required since the field winding is not energized when the
rotor first begins to rotate.

- 16 -
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AC voltages are impressed across the diodes marked (D-2), (D-3) and
(D-4), see Figure 3, which produce a currernt flow from the stator windings
through these diodes and then through the resistor {R-1), the diode (D-1),
the transistor (TR-1) and on through the generator field winding to ground.
When the alternator begins to operate and reaches a preset value, the other
components in the regulator in effect turn TR-1 on and off, making this
transistor either resistive or conductive. When it is resistive, it acts

like open contact points and inserts high resistance into the alternator

field circuit, thus cutting down generator voltage. As voltage falls, TR-1
is turned on again and it becomes highly conductive, just like closed contact
points. The transistor action thus controls alternator voltage.

* AR

%///////////ﬁ

Limm?”

Fig. 3 Wiring diagram (12 volt)

Current returns to the stator windings through the rectifying diodes (D-5),
(D-6) and (D-7). Thus, the stator windings supply current to the field
winding and the field winding creates magnetism in the revolving rotor
needed for full voltage build-up in the stator windings. The stator voltages
are then rectified to a DC voliage by six diodes marked (D-5) through (D-10).

The DC voltage appears at the output or '"BAT' terminal on the alternator

and the alternator then supplies DC or direct current to charge the battery
and operate the accessories.

- 17 -
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The vé,lue of the DC voltage output is ‘determined by the amount of current |
flowing in the field windiag. The field current is controlled by various

components in the regulator which act together to cause trahsistor (TR-1)
to turn on and off the field current, as previocusly -explained,

A by-pass diode (D-11) is provided to prevent damage to the rectifying
unit upon accidental reversal of battery current. On some later models,
the four step voltage resistors (R-2) are eliminated and voltage adjustment -
is made with a potentiometer alone. (Figure 4 shows a schematic of the
24 volt alternator circuit). '

. Fig. 4 Wiring diagram (24 volts)

CAUTION -- Do not attempt to polarize alternator, and if at all possible
do not make or break any alternator connections with the alternator
operating. Before using booster cables to start a machine, disconnect
the alternator output terminal lead. Remove all unnecessary load from
the circuit and take care not to accidentally short between ground and
output -components when reconnecting terminal lead. Making or breaking
an alternator connection with a heavy load on the circuit will sometimes
result in regulator damage. Always be ABSOLUTELY SURE that the
battery ground polarity and the charging system polarity are the same
when installing a battery. If a battery is hooked up backwards, it is

- 18 -
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directly shorted across the alternator diodes. The hiy' current flow can
damage the diodes and even burn up the wiring harness. If the battery
post identification is not obvious, use a voltmeter across the posts to
identify their polarity. DO NOT polarize an alternator. The reason a
DC generator is polarized is to excite the generator field to insure that
the generator and the battery will have the same polarity.

Since the alternator develops voltage of both polarities, which the diodes
automatically rectify, there is no need to polarize an alternator. In fact,
damage to the alternator, regulator or circuits may result from an attempt

to polarize the alternator. NEVER short across or ground any. of the
terminals on either the alternator or the regulator. Care should be exercised
when working in the engine compartment to avoid accidental shorting of the
alternator or regulator terminals, either accidentally or deliberately.

DO NOT operate an alternator on an open circuit. Operating the alternator
while it is not connected to a battery or to any electrical load will cause
the voltage to be extremely high. This high voltage may damage the diodes
or other componénts.

The booster battery MUST BE correctly connected. When a booster battery
is used to assist in engine starting (or for any other reason), it must be
connected to the slave battery in proper polarity to prevent damage to the
diodes and other components. The positive cable must be connected to

the slave battery positive terminal and negative cable from the booster
battery must be connected to the slave battery negative terminal. In other
words, positive-to-positive and negative-to-negative.

CAUTION: Always connect the cables to the slave battery first, then to
the booster. A spark jumping over a run-down battery can cause an

explosion of the hydrogen gas that has accumulated.

Battery charger MUST BE correctly connected. When charging a battery,

- 19 -
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disconnect the battery cables before connecting the charger leads to

the battery to prevent possible damage to the alternator. A fast battery
charger should never be used as a booster for starting the engine equipped
with an alternator.

1 ALWAYS disconnect the battery ground cable before replacing or servicing
electrical units.

SECTION B -- ALTERNATOR TESTING AND ADJUSTING

Trouble in the electrical system usually will be indicated by one of two
conditions ~- an undercharged battery or an overcharged battery. Either
can result from an improper voltage regulator setting, or from a defective
battery The battery should be checked first, to insure it is not defective,
before checking the charging alternator.

NOTE: For correct initial voltage regulator setting, refer to the CAT
manual. -

| CHECKING ALTERNATOR OUTPUT WITHOUT REGULATOR IN CIRCUIT --
(Shown in Figure 5). CAUTION: Do not allow the voltage to exceed the
| recommended regulator voltage setting listed in the CAT manual,

NOTE: If the voltage setting is not steady, or if it cannot be adjusted to
a value reasonably close to the listed specifications, trouble in the
alternator or regulator components is indicated. See Shop Manual for
details and specifications.

Ohmmeter readings vary considerably when checking diodes; however,
a good diode will give one very low reading and one very high reading.

- 20 -




l-Jumper lead. 2-Voltmeter. 3-Ammeter. 4-Carbon pile.
5-Field wire (red). 6-Charging alternator. 7-Output ter-
minal. 8-Ground terminal. 3-Battery.

Fig, 5 Testing schematic

When replacing a diode, make-sure the polarity of the new diode matches
the polarity of the old diode. Diode cases are marked with either a

plus or a minus to identify the polarity of the case. Negative (-) diodes
have right hand threads and positive (+) diodes have left hand threads.
Since diodes have pipe threads, the depth of penetration may vary from

one diode to another. Tighten to the torque value given in the specifications.-:
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DIDACTOR PLATES FOR AM 1-30D

EXHAUST GASES 1

BY-PASS GASES

i INLET AIR

IR LI XYY

n

AIR INDUCTION AND EXHAUST SYSTEM (SCHEMATIC)

1-Aftercooler. 2-Water lines. 3-Inlet manifold. 4-Turbocharger impeller. S-Exhaust mani-

fold. 6-Air pressure ratio control regulator. 7-Line (inlet manifold pressure). 8-Line

(impeller inlet pressure). S-Bypass valve. lbo.-‘l'urbocharqor turbine. 11-Exhaust bypass’
tube.

Plate I Air induction and exhaust system.
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INTRODUCTION

1-Supply tank.
2-Return line.
3-Bypass valve.
4-Pressure gauge.

AM 1-30D

14 15

FLOW OF FUEL (SCHEMATIC)

5-Fuel filter. 9-Fuel manifold.
6-Fuel injection line. 10-Supply line.
7-Fuel injection nozzle. 11-Air bleed passage.
8-Air bleed manifold. 12-Air vent valve.

Fig. 1 Flow of fuel through a six cylinder CAT.

Plate II Flow of fuel.

13-Vent line.
14-Primary filter.
15-Priming pump.
16-Transfer pump.

Mg
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ive. 2-Mark on magneto drive.

Plate III Matching up magneto.

i-Mark on engine dr
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SUSMARIZING CATERKILLAR ENGINES

Humon nrineering Yinn, State Dept. of I,
Institute Vocational Education
iress A , Chech to see that timer is (PP

2

In our study of Cat encines, we found that the
ajir intale and exhaust system was very similar
to other diesel engines, Cne thing that is
noticexly different is that CAT encines are

v oaally eonipped with .

25 L. after coolers
S i, turochareers
ﬁf {2, super charcers

(7!

o, Tariochargers is the answer, CAT encines
Jdre rarely found with supercharsers, just

ts GM ensines are rarely found with turho-
chareers, ‘lost CAT engines are tur“ocharged,

preoss 55/

!
f

FILM NO. 11730

This film lesson is hasically a review of the
previous nine text wnits and film lessons on
Caterpillar engines and equipment, Questions
will "e asked that you should have little
difficulty in answvering., lowever, if yon
miss the questions, corrective frames are
given, Nead every frame carefully and think

hefore answering,

Press A 2

Jossssssssncsssssssssssss (TTT}

LLLTL, 7T

No. An after cooler, or heat exchanzer as it

is sometimes called, is gtandard equipment on
the CAT engines., The Cummins engine has a
gimilar device that performs the same function,
The answer we want lhere is that CAT engzines

usually are enquipped with turhochargers,

I'ress A f:'/

=

OK. Turhochargers usually are standard
equipment on CAT encines. The speed of the
turrocharczers on CAT engines is controlled Wy
restricting the (@)) » whereas on Cwmmins
enzines, speed is controlled »y restrictine

the (2) .

b A, (1) impeller (2) turiine
;7 B. (1) fuel (2) air
5{’0. (1) air (2) fuel

a

Vo. You said restricting the impeller on
CAT engiues controls the speed; this is l
incorrect. CAT controls the air (exhaust)

through a by-passing arrangement which controls
the speed of the turbine. Cummins, on the

other hand, controls the flow of fuel.

llowever, the same end result is accomplished.

Press B g:’ : | :

=

No., You have it turned around,

CAT contirols the turhocharzer speed throush
hy-passing exhaust air around the impeller.

Cummins controls the speed
to the injecters.

Press A i;f

)y restricting fuel
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¥, Tarvsochorged encines are equipped with
after coolors (hieat exchangers) for the
pursinee of .

‘? A, ortompressing the air
‘7 , additionnad filtering of the air
JOC. nerther A or B

FILM wo. 10%r

No. An after cooler (heat exchanger) on a

tur iocharsed engine ie not used for compressing
the air or for additions! filtering, It
serves to conl the heated afr, vhich has "wew
comprersed oy the ivpeller in hot westher,

and to heat it in cold weather,

i'ress A

/0 | g

[ESPEER

"R M e

b
5

PO R

IRESETIEL SN

J
', Seither compressing the .ar, nor additional
Flev rpﬂ’ﬂr, o F en T cool M won neither the ofl or coolin: aysten, von
voriresent 2ir an hint wes tiier, or heit it in e iRCOrTent
0} weother, EE et 4
I i1 18 the coolant efng cirenlated thronz)
tn nt engines, heating nnd cooling of the | e cooler that doem tie fo
vir is cocompliehed vy - .
/] A\, the oil systen
/?..'!. the conling system i'resn A / L '
fI *. weither \ or B 1 .
‘000000010 UILISIRIIINIINIIINEINIpRetPsIRRegsRtted " sengen) LLICAL UL TAT T T L) [T ITITTITT) seeney F0000000000000000000000000000000070000005r00T0000¢00E00000)0¢0000

reees L] ] ’ e

[ 2~

th, fCoolant eiremlating thronch the element
reduce] or inereises the air temperature heing
foreed into the intake valves, The renson
this 2ir is hot and hps to e cooled is due

to .

1%
|5
I

hetrt arworption from the starting
encine exhanat

.compregsing air nales it hotter

the venturi principle set np Yy
the intoke valves

L] v---.ll..'l.l.lI‘.'.lll..l..'l...l.'..ll..ll..ll..l.l.

No. The exhnuat from the starting engine only
heats the intnke manifald air in the initial
startine of tho diesel, (nece it is rimning
the atarting engino is shut down,

The correct nswer is:" wilen air is compressed,

ng it is "y the impeller action, it cets hot;
hence the purpoge of the after cooler,

iress N /S

/S

o, The answer we want here is: the air is
hoiated throuzh compression hy the impeller
action, This condition, if left unchecked,
wonld defeat the purpose of the turhocharger;
'lonce, the air mmst he conled,

I'ross A /;

S90004800N0 00 (LTI AT YT TP PITIT {1

GK, The nir muet re cooled to the right
density so that the maximum efficiency of the
extra amount of air heing forced into the
cylinders does ites joh, Rememher, we snid
when air is compressed such ag it is "y the
impeller, it gets liot, VWhen ajr is hot it

is less dense than it ims when cool, hence,
the after cooler,

Iress B / b 1
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|
suci has een gaid ajout air cleaners,,,...
{ergups'Oneap air is the most important factor
mn eeping diesel enzines running efficiently,

| TWan #Tre some air cleuners, on tie mariet
tocuy, Laat are unique comgarcd tc the
craventiona! types, in §iat tuey

.
[ ]

I

Y AN 1.
FILM NO. 11/4722

I/

No. M1 filters of approximtely ihe sane
size can remove asout the sanie amount of dust,
and all of then need a lilter cortridge cihance
ahont the same time, »t sowe cleaners ‘iave a
mique feature in that they remove dust

; { 4. Ure capaie of removing nore dust from : . i
\ ; )77 1.:e nj}L * ' ] particler fram the air cleaner housing iy
| ’ )‘7‘¢. can ge tongey witioul a filter eicment ! utilizine the exhanst,
i chance ' )

ntilize the exhaust to reiove dust ]

.: ,ﬁg c.

iress 3\ /? 1

1 ,
) f
Y |
) (€ (7
! ti., Throueh the venturi princlrlc of suction, |
0 cust oaarticles are drawn frow the dnst in oy No. This valve provides a stop to the oil flow
the repirator attachuent, | throughout the eugine yntil the turbocharger
s I enr study o tie CAT enzine we learned Liat ' has heen lubricated. It is a safety device to

;.fl

] |

T

treve is g priority valve, This valve

L

Iq o Teelates the amomnt of oil Tlowine to
verionz enxine ecownonents
]

20", eraits only filttered ail to flow taroneh
(]

2‘ " ‘Lﬂm; endy atter tie tar weharger has
of

protect the turbocharger hearfugs. It opeus
,only after thege hearings are lubricated.

Press A 2/

20

qevsassegeney

pospee Lad Adddd il 1908¢0p "wee LA dd 4
™ v

2/

1 | .
; (', The prrerity wu've wje't pusity fove eey
i 0. ‘Yhen the engine is first started, un- nared a safety valve for the tnroiecharecr
- filtered oil is forced to the turbochirger earinrs,
| hearings., "hen the turbocharger has oil,
! then the valves open and oil 48 circulated e series Lonnd Y lat encine s uni ve iv otho
‘ throuchout the engine. it is eenjnne’ .
n r——
22 A, with valve rotators
Press A :L', 24 %, withont valve rocher arms
1 1 23 C, with independently driven overhend
eamshafts 1

pa——_ .
e vty )

[ R

ST
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22

\o, V¥ ve rotators are common to aitl CAT
Ag yon will reeall, the mechanism
alls

Prines,
roncicte of five gprines and five steel

vihien rotate taue valves approximateiy 50
deerres every time they are lifted from the

v ve ceats, Try this questioh acain,

H 22-/

s FOSR

23

No. Youn are only partially correct in saying
that there are two overhead cams but they are
not independently driven. Ouly one is driven
by the gear train, which in turn drives the
other one. The correct anawer is: the CAT
A and B mode] engiues do not have valve
rocker arms (bridges). The camshaft lohes
are in direct contact with the cam follovers.
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(k. The camshaft lo“wes are in direct contact :
with the cam followers, !

' Yon have answered one or more of the questions /

Trouhleshootine the air system, Duc to the in this last seguenge of material incorrectly. K
position of the pir pressure ratio control ! Refore zoing on, review this part azain. B
resulator, (see Llate 1) if the valve should | Read carefully and tale your time in answerinz, - -
e stuck open___ errpr— e ? i : ;
27 A. the turbhine might overspeed : l 2. .
' ; ss B .

2L, the engine would "e sluggish kre §
: 2

A €)-25 : |

) l ] s
LLLLLARLP TR TP PRV LT ZL LTS IIT T FIRORANNIAEIPIPIISYRRSY seepnqey v".====u-n""""""'"!*"l'l--'O"'u"ununnnnn!un---on.., RPSPONQERPRRI IR PRIINGIINIPIINSISYITasssspIpYey Py 3
i

- « (o) i

2 27/

| (K, The exhaust gages wonld ‘e Yy=passing the

I turine, should the valve he stuck open, Cheet

Voo Taol at flate I: If (9) is open, the ¥ the CAT maintenance manuwal for proper servicines ,
exhirust zapes will “y.pass the turbine wvheel, procedures of this valve, :
not canse it to cverspeed, If this happens, J
the envine wonid lacl power and wonld smole, ‘ (n the tnrhocharger, there is mo way to 4

: Inspect the "earing condition without dis-

- ' assemiline j¢, :

iresa o 2 ; ' P g M. True ©

2 : < 9 B, Ialge :

' ! 2 t é‘.

. |

Regeonasvateypy [ [ (T1T] L] [} AFeqdesnpeeeny ’ vvv'.'"""'..!!"""l.!."!Cll'l'.ll'ODOI.l"',.I.ll,..ﬂ.q-’l.q.'"".'O."ql.'."’."",,,,.r1‘. LLLLIITT 1) Pytepany [T ]) :
25 29 -

(k. Let's review some irmortunt ;mimé whout

“o. Yon are incorrect, "The hearine condition ’ the CAT Tuel gysten,
ean e chee' o O ingpectine to see if the . :
teroine or irnefler wheels have jeen rubbings ! Between the fuel trausfer pump and the sprine
aeiinet the turtocharver honsine. * tonded “y-pass vaive, aproximately__
nounds pressure is maintajned in fuel filter

housing and fue) injection vump housine,

iress N 2. 9 BOA, 15 ;
2B, 2500 g

2.l t

2 2 !

A A L L LI LT TT Y T T TTYY AL LLLUA LS I D LR P T I ) [} (1] ] [] [ ITT] (1] non—n-nl-l-lnnu-"uun-lullul'l."ll"P v Fosgavene afey L L ”l"l.lll :
“weo Aporoximately 25 pounds pressure is maine
tained oy these two components, The hizh , i

L\ a X4/ 3 3 * M

nrogenre needed to force fuel into the 70, Ln CAT enines it is action of the fuel .
¥tinders is provided oy the__ . pump that produces the hizh pressure necessary
— to force fuel jnto the cylinder, The nozz e §

3’ A.  mpray injectors 1s only n dispenser and a means of o tuaininge

. the correct fuel s att ;

..3 Z B, mmltiw-piston fuel pump spply pattern, $
3 , Co noth \ and B N

-, .

’ lress A 3 A i
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"ot {low system in a <ix evlinter CAT enrine, '
vorne g late A1 covefnily,  hich of the
"ol lowine corpoments ape napt of the sunply
" this sveter

Pce 0

I 9 21' ‘ , o
, i PO 4
i 1, wtual ratering of the fuel is dope hy i
6 the reipVEnONt of the plungers in Ho, Vertiea! wptign of the plungers serves
, the fuel wirps, to compress the fuel that is trapped in the
” ayonve or serell of the plunzer, The
’ ot ‘f ‘e Eotationa} rotation is the action that accorplishes the
Qo . vertical metering,
’3 e, uefinr L ap o
Iress A /‘/
2 ! 2
) !
CLLILEELT T I PFRY PR TIT AL T IT LT T IT Aadaddaadaa Al LA LAl LU LA L0 L LT LI ) g 11 o sP ROt IIPtossasyyspesqonnstearesonsoyoey [ITTITTIT) ’ ’ " ’ o
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“crrect, llate 11 shows n schematie of o | .
Yo, Remeroer, all epnponents from the sunnty

tant to the fuel punp are nart of the supply
side of the syaten, llere the pressure is

appreximitely 25 198 or less, (uee it entors
the ymmp planeers it Is in the fuel iniection

3'54 1A e 1y side of the rystem, The fnel jnjection novzles
K e . L] . . t
. _ et 1jnes ape nart of the injeclion sy rtor,
3&‘ Ny BT onmat o :
' 27 :
j‘) RN PRI RN 11T .
iress \ & 6
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tes wrossope inticertion en Ne, 4 (late 1_{)
ciente (hove 1x oo fantty fuel transfer

o . i
fhas jix . }
i

2% .
37"
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Ne, The snsver to this is true, A\ fanlty
foet transfor pump is one of a nuwwer of
thines they econld eauge this low pressaype
intieation, tthers are: an eupty fue! tan',
ciozve” filters, ¢irt under tie unage virive,
or an open vent vaive,

lress |, 3?'

[

Lt add Ll L esprereseeenyence

38

There  re othey mrifanetions that conld
fow nressinpe indieation, wmt it conl( ‘
o aaly trensfer i,

TORRLTST LU

It the pressye maure fails hacl toword the
'ov rone cpndnalirs it is paeally a giem

thirt the . vt erer ey e § .
qo iy filters are clogoen :
39 ", fuel tan' is ety l

39 -.

yepass vilve s stuct 2

M A ALl oy qesgepes fesqespencyesn . ap [TITITTTY

Z9

Na, If either of these two thines happened »-
the fuei tanl was emptyineg, or the iy-pass
valve was stuel «- there would he o shorn
dron of the needle on tlie presgure caure,

1 sraduel dyop wenld indicate tue fuei filters
are clogwed,

iress A L0
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(K., Before moving on to the injection gide of
he fuel system, let's review the three

inportant maintenance rules ahout the supply
ride,

l Firat, every 50 honrs of service, drain the
fitier honsine to remnve assumulations of
sedirent and moisture,. !lefore installing new
filter elewents, alwoys (rain and flush the
fi 1ter Lonsine,

¢/

i ress

i
“«

. 4
&

,sn‘ Fllﬂﬂiﬂ, w/izzgn
Lf'd

ven the fuei filter housing Y
nléss {nel filter elements are to “e changed,
The ' fuel filter zauge, as mentioned earlier, is
the hest method. of telling if the filters need
changing -~ nothing is anined »y looling at the

filters, Lpen1ng the filter housing for a

visual checi only increases the possiiility of

getting dirt into the system,

zn%;g. always clean the filter Lhousing cover

and around the edges of the fmaslet joint hefore
it is removed tc install new filter elements,
This prevents dirt from droppine into the-filter
honsing when the conver is removed,

iress A 4L 2~

Second, never o

£ et T

Ce o rtanee

“

N

FUBRICITERRISLRPLACBURUTENARNPRETgrD - ‘ap RevepegIpey L1}

" " ?'..

e
Yt

PR CTHON SBY CF TRE FULL SYSTEN -- There are
tvo Jistinet fonetions tht the fuel pump
aerformsy it (1) and (2)

the (netl,

Lfdg (1) transfers

4/5'.:, (1) meters
*»© «4

(?) pressurizes

(2) pressurizes

asssspsapatcugnansans SREENNNINATTEERPTARPARETTRINFANRRS)

“ >

’ 909 L] »

e

WL L L T Y T P T YT P Y Y LAY TYY T YT CTY ST Y NI TIL AT AL LALLLLL LA LA DAL L DAL L Ll

.

' &

i

| JNo, The transfer munp moves the fuei turoush :

I the system to the fuel pump, E

¢

| Yeu are richt aont it pressurizine the fuel. .

P dress A Y5

18 5

3 ’ '
RE9 .'.‘- .v L 44 L ‘.; 111} '.'.'I;..'.'.Q.Il.'....l'.'...I"'l!l'l.!'l.l'!'lI."....Il..ll.'-qu ::
o =y
L : Y S
(k. The suap meters the rmoimt of fuet, they :

e Cnavore. one or wore of the ruestions
fleview this

Tale your

Ve

1 Lis wectenee ineorreectly,
t+ onee nore and rewd earefntly,

1o enswerine the gquestions,

27

e

re

46

"n, e niweer stro'e is fixed 2y movement :
~t the ear 'ohes, Thus, any fuel trapped within  §

i =eroll or lielix cuts on the nlnneers will
e uressurized the same amount on every stroke.

iress 8 47

nressurives it,

Snen

R

The pressurizint of the fuel (1) w veriec
‘e te the__(') __cn the )
4/4,:" () teetn
t};’n, ('?) loYes
Y c.

—-.

Awma e Ay

(1) can () fuel s
(3) carsqyet

(3) threttte

I

PTES

(1) cmot

NPy

(1) ecan (22) movenent

wa, v,

. AT~y

LLITYT]]

47

» st

(h, The pressurizine is fixed 1y tue lohes

from the cawshaft movine the »tunzers up +nd

down, Any fuel tranped in the plunrer is :
Always nressurized the snome anmount, :
I'neh pluneer cylinder has o cheel valve iocated ;
at the ton of the mup wdy, The nurpose of 1
this valve is to____ . p

& &\, vent the cylinder of tranped air :
{&N. allev fuel Lo leave the cy'inder )
¢yi? C. lkeep the fueil lines filled with fnel §
3
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Correct. The fuel lines are lLept full to leer
) the pump from refilling them on each pumpine
Yo. ‘This checl' valve (sometimes referred to stroke,
as the delivery valve) keeps the fuel line
netween the pump and spray nozzle full of The nozzle and hody of the spray nozzles should
fuel at all times, he assemhled only finger tisght hecause
lI'ress \ L4 ‘? E;ED A. torquing is done after complete assenhly
:§Z-B. there must e a clearance left
3 ,f;, C. this is required for the popping test
3
| {
' EO s/
‘o, Trese nozzles mugt he nssemhled only No. The poppinz test has nothing to do with
fincer tieht so a clearance will “e left for .,  assembly of these nozzles. There must he o
fnel 1o enter the nozzle assemdly from the clearance ietween the threads (which are
velve hody, coarse) to allow fnel to enter the nozzie
| ugsemhly from the valve body.
T
irese V& % ! lresg A 5'}
[}
‘ ’
3 | 3
!
: " |
- i
52 £=
t1., Let's digscuse some facts ahont fuel
{imine controls No. The speed sensing variable timing unit
] ) does retard fuel injection until the piston
ihe CAT speed sensing variahle timing un.t is has risen further in the cyliuder,dthireby
4 feviee that retards fuel injection until the increasing co?pr;ssi:n g::ssur: :: :iﬁ: of
niston has een raised to a certain point in ?ngreasiug heat for ignition at the tin
t'w Oiesel engine cylinder, injection.
5;21’ A, True ‘?(
53 B, Jalse | Press A S
3 X 3
- \ o ,
oY i -5
" (h, Phis unit creatly aide in starting the
enzine “ecaunse, if fuel is injected latei the )

" e 8N > b bl &7 ¢ 4 . s
ﬂ?;?r?;gggnn”ﬁ§§§2§°12$2,f‘“”“ and also the : No. You are incorrect. Both the high speed
Peek Limit 1 E limit . . ' and low speed of the CAT engine are controlled
fﬂgg di?ldg;s-;o 1e rack limiter is a device . hy the governor., The racl limiter is a device

E;p' . limit 41 ivitld ) ) which operates on manifold pressure. It
= A A b 1e possihility of overspeeding limits fuel rack movement until sufficient

the encine

Jimit the fuet racl movement until
snfficient comhustion can occur

stop the fuel rack at low idle to
prevent engine from dying

St
55,

pressure has wilt up in the inlet manifold
to furnish rood comhustion,

Press A 5 (9
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GK, The rack limiter operates much the same

way as the aneroid oontrol on the Cummins

enzine, It will not reduce engine npower or
rate of acceleration if adjusted properly.

In summarizing the CAT fuel systemi.leg's
review gome important maintenance tips.

(1) Vo not remove the injection nozzles, or
nnr parts gf.%h%.fnei syg%ggkggtll all
other nnasgirilities are cnec .

removal of these components

Unuecesrsary these
only incre%ses the possiility of dirt

enterine the system,

€7

tress A

> 4
s
AT _Cooling system -- The CAT engine cooling
svstem, ltike most diesels today, has a

nressnrjzed cooling system, There are two
reosong for this, (ne reason is

force the conlant inte hard-to-reach
pinces snd leep corrosion to a minimom

forre any entrapped air away from the
cyviinder Hioct

€ ST

4

posssen)

AN 1.
11747280

57

As previously mentioned, the fuel lines running
from the gump to the injector nozzles are_ the
game lensth, It is important that these lines
do not hacome hent or dented in an¥

ocould cause a restriction in fuel f}

FILM NO.

way which
ow.
Damaged lines should »e replaced in sets, Llo
not try to »end one to fivt,

Use clean fuel and keep it clean hy changing
filters reanlarly. Always drain and flush,
the filter honsings )efore inserting new filters.

Always keep the fuel tanl full,when possible,
to prevent moisture accumulation,

I'ress A 5{

F 8]

[

57

You missed one or more of tlhe questions in
this sequence. lieview it again, ltead care-
fully and talke yonr time hefore answering,

tress & &2

(L1111} q L]
o, oolant eenid reach ntl areas withont
(Y wine prescurized; and pressurized
evetors o not oid in i eepine the corrosion

L ande
dovn, The unswer we wint here is that
sres«urized systems heln force entrapped air

te the hirhegt noints in the system, wiere it
o.n he removed,

e | e
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Lress N
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You are jncorrect, iure ethylene glycol
freezes awout 10 Qegcrees thove zero, The
zolntion must e wade up of 50% water and 50,
ethyiene vlycol. This solntion is zood to
anproxirmtely €9 deerees ielow zero,

lress A b 3

N,

Ce00u0BenntsasssssessssNeseasssalalantsssatnnlanssssenys)

b2 .

sess [ITT] sssssss qeop sssfess

G/

(K, lressurized systeiis hely remove entrapped
air from critical parts of the enine that
ceuid canse hot spots if air came Hetween the
cooiant and t'e surface,

Another reason for nressurized cooling systems,
particularly for those vehicles that operate
at critical ongles, is preventien of coolant
loss on a downhill operation,

As we learned earlier, special attention nmst

“e aiven to cooline systems in eold weather,
even more so in extreme cold veuther, The

rieht mixtnre of ethylene ﬂl?COl (permanent
anti-freceze) and water mist he nsed for s.fe
oeratien, lor extreme cold weatiter (10 Cetrees
and selow) nnre ethylene alyeel should e used
in tie coeline system, This statement is___ ___,

True ésjglt. False 4

(F, Let's tall 2oont maintainine the cooline
system, Comncnents of the cooline system that
met e ingpected and raintained remiarly are:

1. lMadintor - the radiator must e “ree of
orstrictions and vent fins, These two
conditions will limit the effectiveness
of the cooling system.

2., Fan oelts - Fan helts can ncither je too
F1aht or too loose, Loose relts slip,

whereas overtichtened relts can damace
pulley hearings., Also, male sure the
ielts are not greasy. Inspect them
reenlarly,

67‘
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g_r_g* ing « \fhenever the cooling system is to re
rained, he sure all the drain cochs are open, 5 .
Zga ped coolarll and sediment remaining in the ‘No, Steam within the engine is caused by
glne can only cause proslems later, shi.oting the engine down when it is hot.
:_\‘t’l‘g‘i3 £ 'olgn%i;l Man da c%'linger h'ead hasi')een The water cannot circulate while gradual
e ;'easog e 'e'zagge nsw?s?r o a hot engine. cooling occurs in the enzine parts, hence
N e . steam is produced, Try this question asain,
b{A. immediate contact of cold water to hot, )
produces steam causing expansion Tress A (e ‘/
) 6(, B, adding cold water makes metal expand too ]
rapidly
670. adding cold water makes metal contract
too rapidly b
4 ;
t , ' |
LITYTT LTV VFY. ™ oy PRI TT 1] (1} i ' [IITTITIT 90s00s)pnnpnssnesanrgsnppasesssenssare ’ " sssgusage
(k, Addingz cold water to a hot engine is a
| nad practice, If it is asolutely necesssry
- ;(l) do tl}nis* a{lm{ thelﬁngiane t% 1d%g, amil_ add
. . . he coolant slowly, id contraction o
o, “’_" are incorrect, 1t is the opposite l metal can canse sgvere graclxinz.
way around, Adding cold water to hot metal I :
! . complains e vehicle is overheatingz, a
| rapid o contraction of the ietal can crack it, smart mechanic wanld first . .

Mﬁ. checl. for scale deposits around the
cylinder liners

Lales the metal contract, not expand, Too i (ive hea.t_i_n%w = Wlhen an operator
|
|
! (bg B, change the thermostats

. iresg A (’7

bq C. checlk coolant level,then checl with an
! accurate thernoueter

| 4

L4 L] LLILLL] (L1 LLLLILIELT LIS LI A L L) L L4 L1 . '9

(h, The coolant tevel uway be low or 11 ray e

| a fanlty zanee giving the operator a false
readineg, llemamoer, nge a methodical approach

' to troubleshooting, Ilemove components as ¢
last resort,

N, Beth checkinge for scale and changing
thermostats involve o lot of work that may
net w the proslem at all. A good mechanic !

CAT loney_cngine - the Caterpillar st.rtine
1 will nge a methodical approach to any prolem, entines are ln?-P!'Pf,lf’ﬂﬁ“!-’_r_i,_U... y o
iv trie ease, he will check what he can with- : 3?’3;;’] '?,ﬁg},i‘g‘f encines used Tor sTar ne the
out removing any components,
: 70 A, (1) cooled (2) four y
, ] ’7/ B, (1) lubricated (2) four ‘
iress A 69 : " i 70, (1) lubricated (2) two ‘i

L T LT e P Y e LT YR P TT IT T I Y TY | » ’ [TTT]

; , 70

7/

(K, Cat males two starting encines, The
smallest is 2 3/8" 7ore with a 2 3/R" stroke,
This engine is used on all applications np

. %o, You are incorrect, The Cat encine is 1 to the 5,4 diesel enzine, The larzer ensine is
intependently Inoricated r.d is a fonr cycle © a3 5/8" hore with a 4" stroke. Roth enzines
onzine, + are independently lubricated, having their own

'

oil pumps, Cooling is accomplished y nsing
the diesel cooling svstem,

Iress A 7/ . : I ‘ress R 72
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Neither encine has a fuel pump, There is no
need for one “ecanse__ .

73+

24,
74

fuel is pumped to it from the diesel
fuel punp

it has a gravity flow arrangement
fuel is under air pressure

| . -

[ L1
SB0P RIS IVABAILSRANS » FPVOQILYIPPY . L1 LI LLLIT LTI LI LI L] ] segssece
.

AN 1-30D.
1478
No. You are incorrect, Fuel ig not pumped
from the diesel fuel pump. This is a gasoline
engine and does not operate on diesel fuel,

The correct auswer is: it hag a gravity flow
arrangement to the car’uretor,

FILM ND,

: I
I'ress A 75 Tty

7Y

Yo, The fuel (masoline) is not under pressure.
his enzine has o eravity flow arranczement
to the carwretor, whioh permits the engine

to run continnonsly, as lonz as the fuel
Ingtsa, .

trogas § 7(

.
tevanag " ’ NILETORE0ERNIOINRARPIRIRIITINIY p00ench sotsee "

(A IITITITTT]) Sanas seseg

—
75
OK. There ig a gravity flow arrangement which

allows fuel to flow to the carburetor as long
as the fuel lasts, The fuel line has a shut-

h e e W e veLeanaven &0

off valve which should be closed when the
engine is not running,

The carburetor is of the down-draft type with
two ad justments, The small ad justment is used
for idling; the large metering valve is used
for all other adjustments other than idling.

Press C 7(p

7

‘iectrical ~vater - There his een much
tisenagjon poent the electrieal system of

tiis envine, Let's see how much we understand
ot i,

coe veneto isg o deviee usod for

77.\. startine the enginn
17%? b imiting the fuel
'7{0. a timing adjustment

tsqnasantpngeng

hhdad § e " yerey iad il d 1] L 8009000 [LITTTITLI LYY )

78

oo Yon are incorrect, The mammeto is not
notimine adjinetment, It umst be timed to
the enxine, however, for the enzine to fire
correct!y, heeanse it furnishes the richt

\ monnt of spnrks to the sparl plues to enadle
t1e ensine to fire,

iregs # 7?

No, You are jincorrect, The enzine js started
iy a attery, or other means, The magneto

is ured tc supply the gparh pliuegs with thee
correct amount of spark, at the richt tine,

to enae the entine to fire,

lress .\ 7?

] '.l‘l.‘..lll‘ll.‘lll...l.ll..."llll

(K, The magneto snpplies electrical sparh to
the sparh pluze to ena'le firine of the engine,

It is of vital importance that the magneto e
in perfect time with the camshaft rotation, To
do tiis, rotate the enmine until No, 1 piston
is at top dend center, Then alimn the A (see
ilate 111) on the tang of the mismeto with {4e
X in the rroove on the starting encine camshaft,
After alimnina is correct, “olt them tozether;
after this there. is no way to alter the timine,

Ilregs C gO 4
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The masneto rotates at approximately (L)
speed as the crankshaft and (2) _ speed of
the camshaft in this starting engine,

AN 1.
FILM NO. 11/422 é:

%/

No., ‘Yon are incorrect, The magneto rotates ;
at half speed with the cran!shaft, and at the .
same speed as the camshaft which is the |
maeneto'’s drivin« force,

, %'\ (1) the same (2) at half *
@21, (1) rar (2) the same i

: Q1. (1) narr (2) at half tress A %2~ {

A | ?"i

, " i 7
:

. - b

gz

: t!. (n fonr eyecte enzines, monetos rotatoe
1 hnif seed of the cranksiuaft anc the saue
speed of the comshaft, the latter Heing the
magantots drivine force,

Concratniationg, vou have completed the
bvet it on the otudy of Caterpillar

; o nes,

Flenge fress 231ND

— i  — —

- - 93 |

Yon have failed to answer nil the :uestions
! correctly in this last sciquence of raterin:,
{lense review the 1ol few frimes awraimn,
Rend carefully and talke your time Hefore
answering,

lregs & 5’(
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" INSTRUC TOi'S GUIDL

' Title of Unit: I- CATERPILLAR DIESEL ENGINE MAINTENANCE  AM 1-30
1 SUMMARY 11-11-66

II - REVIEWING FACTS ABOUT ALTERNATORS

-~ OBJECTIVES for this Unit:

- 1. To wind up the ten units on Caterpillar equipment by discussing
\* troubleshooting; what to look for when the equipment acts a
: certain way -- such as black smoke, no response to governor,

i}) etc.

9. To give the student a review of the Cat starting engine, plus
some troubleshooting tips of this engine.

b 3. To be sure the student is aware of how the alternator operates.

1 LEARNING AIDS suggested:

3 VU-CELLS: AM 1-30 (1) Removing starting engine
fﬁ AM 1-30 (2) Wiring diagram - 24 volt
AM 1-30 (3) Testing schematic
" . PROBLEMS: Perhaps a round-table discussion on problems incurred
8 with Cat equipment would help here. In a session like

this, there usually are one or more students who have
had unique problems with the equipment that are

l interesting and lends themselves to class discuasion.
{ MODELS: Bring an alternator to class. Disassemble it and
i pass the parts around class. Let the students re-
assemble it. .
TEST: Perhaps an actual test of the alternator could be
conducted in class.

L i 1 e I B e e I TR S ot

D
T QUESTIONS FOR DISCUSSION.-AND GROUP PARTICIPATION:

1. What could be wrong when black smoke and lack of power occur with
Cat equipment?

2. How can back pressure be checked? What should the reading be?
3. What is the purpose of the 24 tube in checking the rack limiter diaphragm?

4, What should you do when there is no governor response and the engine
runs at one speed and misses?

5. On engines having vibration dampers, if the damper is cold to the touch
after running, what is wrong?

- b e .
G e N R T R A T et e e g e
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Instructor's Guide for AM 1-30
Page Two
11-11-66

Wou}d?a broken crankshaft cause unusual vibrations at certain engine
rpm's

What should you do if the starting engine will not turn over?

What is the proper procedure for checking to see if the magneto has
the correct spark?

Where is the alternator located?

Does an alternator produce AC or DC voltage? How is this voltage
rectified?

What is the ideal voltage setting of a voltage regulator?
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